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In a paper published four years ago,' inputoutput analysis was used to estimate the effect of such a change in the structure of final demand on the industrial distribution of the labor force for the country as a whole. The present study carries that inquiry one step further. The impact of the hypothetical shift from military to civilian demand is projected here not only in inter-industrial, but also in inter-regional terms. Specifically, the territory of the continental United States has been subdivided into 19 distinct regions, and the shift in the industrial composition of output and employment was assessed for each one of them.
Had we attempted to study each region separately and then simply to add the results to arrive at corresponding aggregates for the country as a whole, the total national output figures and the corresponding total input figures for each distinct category of goods and services could not have been expected to match. In other words, the results of such isolated regional studies would not comprise a consistent picture of the national economy as a whole. The simple scheme of multi-regional analysis on which the present computations are based provides for simultaneous balancing of all inputoutput flows from the point of view of each individual region, as well as for the U.S. economy as a whole.
For some goods -let them be called Local- a balance between production and consumption tends to be established separately within each region; for other goods -let them be identified as National -such a balance typically is achieved only for the country as a whole. Within each region the output of a National good might exceed or fall short of its total input, the deficit or surplus being evened out by exports to or imports from other regions. Retail Trade and Auto Repair Services are characteristically Local industries while Coal Mining and Aircraft Manufacturing are typically National. The difference between the two obviously should be explained in terms of the relative mobility or transportability of their output.
To separate National industries from the Local, all sectors were arranged in order of the increasing magnitude of inter-regional, as compared with the intra-regional, trade of their respective products. Then, an admittedly somewhat arbitrary cut was made across that array, setting apart the Local industries, serving mainly users located within the region in which production occurs, from the National industries, supplying the entire national or even international market, whose products typically are being shipped for this reason in comparatively large amounts across regional lines.2 2. The multi-regional input-output computation itself can be visualized best as being performed in three distinct, successive rounds. The first consists of a conventional input-output calculation designed to determine the direct and indirect effects of the given shift from military to non-military final demands on the total output of all -that of Local as well as of National -goods for the country as a whole. The regional distribution of these total figures is determined in the second and the third rounds. All basic information on the input structure of each Local or National industry used again and again throughout these computations stems from the same large input-output table of the American economy. This common source of structural data ensures the internal consistency of all the final results.
For National industries the regional apportionment of the increase or the reduction in the total U.S. output is based in each instance on a simple, but in the first approximation, welljustified assumption of a uniform percentage change. For example, if the first stage computation indicates that as a result of curtailed military purchases and a simultaneous expansion of deliveries serving various types of final civilian demand, the total U.S. output of Electronic Equipment will fall by 5 per cent, then in the second stage that aggregate cut is allocated among the different regions on the assumption of an equal 5 per cent cut applied across-theboard. That presupposes, of course, knowledge of the actual output and employment levels maintained by the National industries in each region before the shift occurs.
The third and last step determines the geographic distribution of changes in the level of activities of Local industries producing goods for which the balance between supply and demand tends to be maintained within each region with relatively limited recourse to inter-regional trade. The input requirements that must be covered in each region by the output of its Local industries comprise: a) deliveries to final military and civilian users located in the same region, b) input requirements of the National industries operating in it, and c) the input requirements of the Local industries themselves.
Thus, the calculation of regional outputs of Local industries requires not only a knowledge of final demand for the U.S. as a whole, but also a breakdown of military and non-military final demand by regions. While changes in the level of final deliveries of Steel, Chemicals and other National goods need be specified only for the country as a whole, the given shifts in military procurement and civilian purchases of Electric Power, Gas and Water, Office Supplies and other Local goods have to be specified separately for each region before the analysis of their regional impact can begin. The amounts of Local goods absorbed in each particular region by National industries operating in it can be ascertained easily by applying appropriate sets of technical input coefficients to the regional output figures derived for all National industries in the previous, second round of computations.
The regional output levels of Local industries, finally, can be derived through separate input-output computations in which the deliveries of Local goods to final users located in each region and to National industries operating within it play the role of a given bill of goods.
3. In this last stage of the multi-regional analysis, Households is treated as one of the Local industries -the largest one in fact. The output of that industry consists of labor services of various types. In contrast to previous computations of this kind, for reasons of practical convenience the quantities of labor services are measured in this study not in man years but rather in terms of the total wage and salary payments received for them.
The inputs of the Household sector are consumer goods purchased by it. Its input structure, like the input structure of any other industry, can be described accordingly by an array of consumption coefficients, each of which represents the amount of one particular type of good absorbed by the Household sector per unit of its own output, i.e., per dollar of salaries and wages received by it.
That means, of course, that in the third stage of the multi-regional input-output computations, the given regional bill of goods is redefined so as to include all military and nonmilitary governmental purchases and private investment expenditure, but not the private consumption expenditures. Since Households is treated at this stage of the computations as one of the Local industries, all goods absorbed by it appear not as final deliveries, but rather as components of that part of all output of each sector that serves indirect demand.
The internal consistency of the entire procedure is demonstrated by the fact that, if separated from deliveries to other Local and all the National industries and summed for the country as a whole, these regional inputs into Households will match exactly the private consumption column of the final bill of goods introduced into the computation in its very first stage.
4. That bill of goods itself, of course, must reflect the anticipated effect of a hypothetical reduction of military and a corresponding increase in civilian expenditures. For purposes of the present analysis, such a shift has been assumed to have occurred in the year 1958, which at the present time is the latest year for which a detailed input-output table of the U.S. economy has been compiled. The final bill of goods is represented by three components: Military Purchases, Private Household Consumption, and Non-Household Civilian final demand.3 The latter demand "contains" nonmilitary deliveries to the federal, state and local governments, private and public gross investment, and net exports.
The hypothetical cut -in military expenditure is visualized to take the form of a 20 per cent across-the-board reduction in each kind of military purchase. With the total 1958 defense expenditure included in the military vector amounting to 31.3 billion dollars, that means reducing it by 6.3 billion to 25.0 billion dollars.3 The compensating rise in non-military demand was assumed, on the other hand, to be represented by a proportional across-the-board increase in all kinds of non-military final deliveries. Its total magnitude is chosen deliberately with the view of maintaining the total level of employment, or rather the combined wage and salary bill of all industries, at its original that is, the actually observed -1958 level.
Had the military shopping list contained the same goods and in the same proportions as the civilian, each million dollars' worth of additional non-military demand could re-employ the same number of hands and heads -commanding the same amount of wages and salariesas would have been released by each million dollars' worth of military budget cut. However, the military product mix is very different from the civilian. A comparison of the results of two auxiliary input-output computations has shown that in 1958 the total wages and salaries paid for all the labor engaged directly and indirectly in production of one million dollars' worth of goods and services combined in the proportion demanded by the military are some 21 per cent larger than wages and salaries paid for labor inputs required for production of one million dollars' worth of outputs delivered in amounts reflecting the average product mix of all nonmilitary final users.
Thus, it would take $7.6 billion of additional civilian demand to compensate the cancellation of $6.3 billion worth of military spending. Non-military final demand, as defined for this study, amounted in 1958 to $418.0 billion.3 Stated in percentage terms, the shift in the economic impact as described below combines a 20 per cent cut in military purchases with a 1.8 per cent increase in the amount of goods and services absorbed by each of the two categories of final civilian users.
With the total labor input and wage bill remaining constant, a 1.8 per cent increase in the amount of all goods and services allocated to private consumption can be described as a proportional increase in all consumption coefficients. Accordingly, the column of technical coefficients used in the last stage of the multiregional input-output computations to describe the input requirements of Households was obtained by raising by 1.8 per cent the consumption coefficients derived from the 1958 U.S. input-output table.
A translation of the theoretical scheme described above into concise mathematical lan- Table A-3. guage is presented below. A reader not interested in details of computational procedure can skip Part II and proceed directly to Part III containing a summary of the principal conclusions of this study.
II. Mathematical Formulation of a Linear
Multi-regional Input-Output System4
Notation
The multi-regional economy described below consists of (n) National and (i-1) Local industries. When Households is treated as an endogenous sector the total number of Local sectors is (1). The locational distribution of all inputs and outputs is specified in terms of (r) distinct regions.
The quantities of all goods, including the labor services, are measured in physical units defined in each instance as "the amount purchasable for $1, at 1958 prices."
Capital letters are used to designate rectangular and square matrices, low case latin letters to describe column and row vectors, and greek letters to define scaler magnitudes, except matrix dimensions, which are in parentheses. The number of industries in terms of which the productive apparatus of the American economy is described is 58, and the number of regions into which the territory of the continental United States was sub-divided for purposes of this description is 19; thus, the total number of output and employment figures resulting from this multi-regional input-output computation could exceed one thousand; in fact, since not all industries are present in all regions, the detailed tables reproduced in the Appendix contain a certain number of empty cells.
Since the hypothetical shift in the composition of final demand was balanced so as to leave the overall level of employment for the country as a whole the same as it was before, its economic impact takes the form of shifts in the labor force among different industries and among different regions.
The magnitudes of changes in output and employment that we are about to examine arewhen expressed in relative terms -at most of the order of a few percentage points up or a few percentage points down; in most instances, they are even smaller. Considering, however, that an unemployment rate of 5.5 per cent commonly is interpreted as a sign of serious malfunctioning of our economic system and that an eventual reduction of that figure to 4 per cent has been recognized as one of the major goals of national economic policies, even a half-of-one per cent change in employment level in one region or another must be taken to represent a noteworthy shift. The percentages to be examined may not meet that degree of accuracy, but they should indicate the direction of change in regional employment levels. 3. The regional projection of the economic impact of disarmament is summarized in Table  2 . As can be seen from the percentage entries, in 10 of the 19 regions employment can be expected to contract while in the other 9 it will expand. The largest loss, -1.85 per cent, will be experienced in California, the biggest gain, + 1.54 per cent, in the mid-western region comprising Minnesota and the two Dakotas. Neither the shift from one industry to another, nor the move from one region to another, considered separately, measures the total magnitude of readjustments that will be required of the members of each regional labor force. Such a measure must take both into account, simultaneously. What is needed is a figure which shows what proportion of all men and women initially employed in all the different industries operating in a given region will lose their jobs and will have to look for new jobs in a different industry in the same region or in another region; in the latter case, the jobs they find in another region might or might not be in the same industry in which they worked before.
The figures entered in Column 3 of Table 2 Employment agencies might be interested in the total number of new jobs created in a particular region, i.e., in the sum total of the increases in employment figures of those industries expected to expand in each region. Expressed as percentages of total labor force initially employed in the region, these "gross job gains" figures are entered in Column 2. Strictly speaking, they do not present us with any new information since by definition they can be obtained simply by adding pair-wise the corresponding entries in Column 1 and Column 3.
The regional impacts of disarmament as summarized in Table 2 are described graphically on Chart 1. Each set of bars depicts the impact of the same hypothetical shift from military to non-military demand on the employment situation in one of the 19 regions. The total length of the bar extended downward from the horizontal baseline measures the gross job loss (described in Column 3 in Table 2 ). The total length of a bar extended upward represents the corresponding gross gain in jobs (described in Column 2 of Table 2 ). The solidly shaded section of the longer of the two bars shows the difference between their length; in other words, it measures the change in the total level of employment in a particular region. That change is negative when the solid bar extends below the horizonal line, and it is positive when it is above.
The geographic picture confirms the wellknown fact that most of the resources serving directly or indirectly Final Military Demand come from the Western, South-Western and South-Eastern regions, while the Mid-West, the Great Lakes region and the North Atlantic and New England states depend to a large extent on civilian demand. A cut in military expenditures, accompanied by an expansion of the non-military bill of goods, thus will create more serious readjustment problems in the first than in the second group of regions.
IV. Data and Methods of Computation 1. The basic concern of this study was to determine the regional, combined with the industrial, effects of a reduction in armaments. Tables A-2 Since v was to remain constant, the drop in total labor earnings caused by the decrease in military spending had to be offset by an increase in the other components of final demand which would produce a compensating increase in labor earnings. The postulated value for a was 0.8; then using equation (4), ,8 was determined to be approximately 1.02.14 Earlier, the output and labor earnings generated by the three components of final demand were calculated to determine what the requirements actually were in 1958 (referred to as before the shift); now, the new requirements associated with the new final demands (referred to as after the shift) were estimated. The next step was to calculate the regional distribution of labor earnings both before and after the shift.
By including Households as an endogenous sector in the subsequent computations, the repercussion effect of household incomes and expenditures on the rest of the industries could be taken into account. Matrix A * had to be constructed separately for the base year 1958 and for the situation after the level of living was increased by 1.81 per cent as part of the compensation for the arms cut. In both cases, it was formed by adding a row of labor coefficients and a column of consumption coefficients.
The labor coefficients were obtained by dividing wages and salaries plus income of unincor- 
V. Concluding Observations on Further Research
The same analytical scheme that permitted us to assess the economic implications of a hypothetical step toward disarmament, implemented by the same body of factual data, also can be used for evaluating the probable effect of specific measures of economic policies intended to mitigate the stresses of the transitional period. Such measures are usually designed to modify directly or indirectly the level, the composition and the regional distribution of the new civilian bill of goods. To assess their effect on the inter-industrial and inter-regional distribution of outputs and employment, it will be necessary only to repeat the sequence of computations described above with these readjusted versions of the final bill of goods. Whenever information on specific military budget cuts becomes available, this information can replace the hypothetical assumption of the proportional 20 per cent cut in military spending and the compensating 2 per cent increase in civilian purchases.
The following two refinements can be introduced into the procedure described above without changing the analytical basis of the general approach. The admittedly rigid assumption that whenever the total output of a National good goes up or down, it increases or decreases in the same proportion in all regions can be relaxed. After completion of the three-stage computation described above, the new regional distribution of consumption of each National good can be determined and then compared with the old. Some regions will turn out to be increasing their relative shares at the expense of the others. Accordingly, the geographic distribution of the output can be expected to be affected by this, at least to some extent. If the demand for steel were to contract in a Western but to expand in the Eastern regions, the share of the latter in the total output of steel might be expected to increase somewhat and the share of the Western mills to fall. To take account of this, a second round of multi-regional inputoutput computations can be undertaken in "8See Table A-1. Since Business Travel and Entertainment and the Office Supply sectors are "dummy" sectors, their assignment to Local industries is arbitrary. 19 The sources for the PN matrix, the distribution factors for National industries, are given in Table A The percentage figures describing the participation of these three states in the total production of each National good would have to be split into two separate figures. The output of the industries originally classified as Local can be treated in two different ways. The regional outputs of some Local goods might balance the demand not only for the three states together, but also separately, in each of the two sub-regions. That might be true of automobile repair services and retail trade. Other Local goods, while not moving in sufficiently large amounts across the borders of the three-state region, still might be traded freely between its two parts. For such goods the distribution of the total regional output between the two sub-regions might be described better by a set of constant sub-regional coefficients. On the lower sub-regional level, these empirically determined coefficients would play a role analogous to that assigned to regional coefficients in determining the interregional distribution of the total output of each National good. Without elaborating the technical details of such a complicated analytical scheme, involving not one but several layers of regional breakdowns, it suffices to observe that while the successive rounds of such computations can be introduced one by one without modifying the results of the higher rounds, the overall results always will be internally consistent at every stage.
Finally, an entirely different non-linear, multi-regional input-output scheme was proposed several years ago.25 It is being tested now in the United States, in Latin America, and also in Europe. All of these inter-regional input-output schemes require detailed regional information which is not always available.
Thus, highest priority should be assigned to improvement of the basic data. For statistics which are collected on a national level, a systematic, regional breakdown becomes more and more important. On the other hand, most data collected by local and state organizations often in connection with various programs of regional economic development -are limited in their usefulness because of lack of comparability with other regional and national statistics. This needs to be remedied by agreement on and compliance with certain common classifications and standards. * These figures are valid for the National industries on the regional, as well as on the national, level. This is because demand for the output of a National industry, no matter where it is located, is a function only of the total U.S. demand for its output; thus, the percentage change in output (equal to the percentage change in employment) of that industry in each region will be identical. 
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